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Ever since the intro diction of vocationalization in_our 
school systan by several States in our country the paucity 
of appropriate instructional materials has been felt as one 
of the major constraints in im pi mentation of the programme 
and a source of great hardship to pupils offering vocational 
studies at the higher secondary d’tage. 

The Vocationalization of Education Unit of the National 
Council of Educational Research and Training, New Delhi has 
started a modest programme of developing instructional materials 
of diverse types to fill up this void in all major areas of 
vocational education. The task is too gigantic to be completed 
by any single agency but the model materials being developed 
by us might provide guidance and impetus to the authors and 
agencies desiring to contribute in this area* These are based 
on the national guidelines developed by a working group of 
experts constituted by NCERT', 

The present manual is on "Weeds and Weed Control" and is 
common portion of the crop pro duction/g oner a! agriculture or 
related courses in a number of States. It contains activities 
(Practical exercises) to be performed by pupils_with simple 
steps to follow, precautions to be taken and data_to bo obtained 
and processed. Each activity is complete with brief theoretical 
information, objectives, -behavioural outcome, evaluation etc. 

It is hoped that the pupils will find them immensely useful. 



The pages that follow contain a draft of the writing 
which will he finalized, after obtaining the responses and 
back from pupils,” teachers and others concerned. The mate 
will then be published in the printed form. 

' , 5he users are requested to complete the questionnaire 
appended and return it to’ us. Comments and suggestions fo] 
improvalient of the materials are also welcome. 

The material has boon developed by a group of experts 
as authors in a workshop held at the Directorate of Bxtens: 
Education, University of Udaipur, Udaipur, Rajasthan. Bus 
names are mentioned elsewhere and their contributions are 
admirably acknowledged. Dr* A.K.Saeheti, Reader and 
Dr, A.K.Hiote, Lecturer, V.E.Unit deserve special thanks fi 
editing and bringing the materials in the present form. T 
assistance of all in the Directorate of Intension Educatioi 
University of Udaipur, Udaipur and Vocationalization of 
Education Unit, NCPRT is also thankfully acknowledged. 


Now Delhi ’ _ AR.UN K, MISHRA 

■August, 1982 v ' Professor and Head j 

Vocationalization of Education Uilj 
Rational Council of Educational Read 
Training, New Delhi - 110016J 



INTRODUCTION 


About 17 different groups of vocational courses in 
agriculture area have been introduced by the six States 
and threp Union Territories, so far. Theso courses are 
in vogue for the last 4 —5 years. From the very beginning, 
the Vocationalization of Education Unit of NCM is working 
hand in hand with the State functionaries through various 
programmes organised for the State officials, vocational . 
teachers and others. In fact, by now the Unit has conducted 
on-the-spot studies of vocational programmes for all the 
States except Tamil Nadu to find out the merits and. dancrits 
0 £ the programme and to suggest appropriate measures to ___ 
solve the issues pertaining to the scheme. Beside these 
studies, the Unit has also organised short-term teacher _ 
training programmes in agriculture. All these programmes _ 
have revealed that there is a groat dearth of suitable textual 
instructional materials, specially the need of practical 
manuals was urgently felt’ Supply of instructional materials 
and imparting of practical training becomes still more essontic 
when one looks at ihe purpose with which’ the vocationalization 
of education schane has bean launched, fop main aim is to 
prepare the pupil for purposeful and gainful employment 
(wage or soLf-employment). 

To develop models of instructional materials, the Unit 
constituted a Working Group to formulate guidelines for the 



development of different types of instructional materials 5 

i i 

and to prepare "brief exam pi ar units. r 

Based on the guidelines supplied by the Working Grok 

“ h 

crop production, (hich is an important and popular vocatj| 
course in agriculture was selected for the purpose of i' 

l 

development of instructional materials in phased manner." « 

- - l 

begin with, development of instructional-cum-practical ma| 

was taken up. Later, the work of teacher’s guide develop ! 1 

" } 

and text books writing shall also be taken up, \ 

The content of the crop production and similar courgj 
offered by the States and Union Territories under differd 
titles was thoroughly analysed and it was felt appropriate 

“ i 

to develop six such manuals to cater to the needs of the \ 

course. Hie present manual is one of than. While develop 

the manual, care was taken that it should include maximum| 

number of activity Units (practical exercises) so that itf 

— 

t 

fulfills the reduironents of the course prescribed by the 
States and Union Territories in the crop production groups 
of courses and also other'~vocational courses.' Crop prodU 
group includes courses like crop science/principlGS of O’' 
pro du ction/agr i cul tur e." 

This manual is envisaged to help both teachers and 
pupils in the pursuit of weeds and weed control, a part o'j 
vocation. It explains ’what’, ’why' and 'how* of the ac 
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Units "which aro essential to develop required vocational 
skills in the students,, 

In the manual each activity Unit has been dealt in 
several sub-heads, viz., instructional objectives, relevant 
information, precautions, materials required, procedure, 
observations, expected behavioural outcome and questions.' 

Before commencing with actual vrork for any activity 
Unit, the teacher should know what exactly pupils have to 
learn and do and whether they will be able to do that? 
Therefore, in the beginning instructional objectives in 
bdiavioural terms should be framed by the teacher for the 
students. 

In order to acquaint the pupils about tho activity Unit 
the teacher should provide than with required theoretical 
knowledge or information : iLevant to the activity. This 
will help the pupil in proper understanding of the activity 
Unit. In other words ’what’ and ’why 1 part of the activity 
Unit should be explained vdLl in advance by the teachers. 

Once the pupils have unCJrstood, ihe relevant theoretical 
informations, the teacher should toll than about the precau¬ 
tions which are to be followed before and during actual 
execution of the activity Unit, This will facilitate their 
smooth working, 'How* part of the manual will be described 
in the 'procedure 1 which pupil vail follow while performing 
the activity Unit', 



Under the sub-head ’observationsthe pupil shall 
observe the situation, take readings, and similar other 
points as suggested under each Unit which may vary from Unit 
to Unit. Wherever calculations are required to be done to 
obtain the results, they are also mentioned under this head. 

At the end., of the activity, the pupil shall acquire 
certain abilities which should be closely related with 
instructional objectives given under each activity Unit, 

These abilities shall be listed under the sub-head 
'expected bhavioural outcome. Evaluation shall be based 
, on the abilities acquired and it will be done by the concerned 
teachers’,' 

For evaluating each aspect, the teacher will use 4 
point scale i. e. A,B,C & D and for each activityJJnit 
Grade Point Average can be calculated as indicated below: 
Suppose there are f ur aspects or abilities and each 
carries equal weightage and a student obtains 2A's, 1 C and 

1 D and if A = 4 point, B = 3 point, C = 2 point, D = l 

/ , 

point, based on the grades the pupil will get H points 
and when this is divided by the total number of aspects 

i 

examined it will give grade point average, in this case it 
is 2.75, Tabular presentation is as under: 



• £ 0 

* • J 0 


Aspect/ 

■Abil.1 ty 

Weight-ge 

Grades 

Obtained 

.Total oints 
Weightag'e.x 
point equi¬ 
valent to 
grade 

-■obtained . 

Grade 

point‘d 

average 

* 




1 

1 

A 

1x4 4 


2 

1 

C 

1X2 4 

11 2.75 

4 

3 

1 

D 

l-1 

l- \ 

a 


4 

1 

A 

1x4 4 
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A = 4 point, B = 3 pint, C - 2 pint, D - l joint 

In the last, some questions related with Jfcejiatlvity. _ 
Units are also given, the stud®ts shall write ft a appropriate 


answers after the completion of fte activity Unit and tea*® 
shall examine th®, Xf retired, he shall do suitable 
corrections and rive, suggestions. However, answer to these. 


questions tfLU not be 


:nea 


dcrea for the purpose of grading, 


k 
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IMPORTANCE OF &ESD & WEEDS CONTROL 

Much advanceents have been made in the development 
of agricultural technology in India during the last couple 
of decades, particularly in the field of developing high 
yielding crop varieties and fertilizer use. However, 
weeds -continue to bother our farmer as a major negative 
factor in his crop production, draining out the benefits 
of costly, modern inputs in agriculture. 

Weeds compete with the crop plants for essential nutrients, 
water, and light, and reduce their yield potential tranen- 
dously. In many weedy fields almost complete loss of crops 
is not uncommon, ( Besides reducing the yield p't crops, the 

weeds reduce their quality by shrivelling the grains and de- 

/ 

colouring the fruits and vegetables. They harbour and 
intensify insect pest and disease pathogens. Spiny weeds 
make crop harvests cumbersome and in grasslands they annoy 
the' grazing animals. Growing with forage crops, many 
weeds are responsible for deteriorating the quality of 
animal produce and sometimes intoxicating than. 

On non-croplands, weeds are responsible for causing 
human diseases like hay fevers and dermatitis. In water 
bodies, excessive growth of, plants into weedy stands 
bring to a halt every kind of utility of the water therein', 1 




In summary, In our every walk of life weeds matter aJLob to 
us, directly or Indirectly, The total losses incurred by 

man due to weeds in terms of rupees could amount to millions 

\ * 

each year, heedless to say, such a pest of humanity must ho 
brought under effective control',' 

Scientists have made considerable progress in the control 
of weeds in different situations, by a battery of methods 
including Uiysical, chemical, biological, cultural and or an 
those involving laser-beams. In the modern concept of_woed 
mahageuent all • these methods must be conducted in proper 
.combinations, depending upon the local needs, feasibility, 
and agro'-economic situation, Ho one method is superior to the 
other; rather these axe supplementary to each other, ^ For 

V 

instance, a combination of herbicide-and physical methods ___ 
generally proves much more effective than either used alieno# 

For each situation we must be able to find out which _pne of 
these combinations would, fit most and one should be able to_ 
develop a fruitful feasible, an economic sequence of control 

measures. " -I- 

Probably as is true for other modern technologies, , 

theory of weed'control methods will not lead us any vhere, 
unless we have a fleet of young persons trained in the . ^ -/ 

mWtest details of fieia. applications of various 'weef control 
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this aspect of weed management has been very nudi lacking 
so far in our country due to which our formers fed hesitant 
to take to the modern weed control technology'. Vocational 


training in wood control is thus a must, if we have ho vin 
over our this tyrant G nany of agriculture, 

For any vocational training it is necessary that the 
trainer himself is equipped with a sequential Hot and 
details of field and laboratory exorcises in black and 
white. Tills enables"him to pro-arro,ngo tho ’matert nls needed 
for each exercise, and select out an exercise most relevant 


to the prevailing season and crop stages. Such a vocational 
training manual in wood control is completely lacking in 

4 , ~ 

India,, and it is hoped that the present attempt shall fill-up 
this vac aim, ' i \ 

The exorcises in this manual are intendod to make the 


, 4 trainee conversant with the major woods of crop and non~^ 

* \ 

'-crop areas, and their propagation behaviour and aggresivo 
'maturo, Detailed exercises have been provided for 
•practising wood control with certain common implements and 
herbicides in specified crops'. However, enough flexibility 4 
is provided for the teacher to mould these exercises to 
duit local crops and cropping conditions'.’ Further, it 
va\ considered equally important to impart ex or rises _in the 
safety measures, particularly in the use of herbicides. 

Baer oibiiQ,—r-dLevant skill-oriented exercises have been further 
included in this manual.' - , 
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Af ter completing che vocational training in weed, control 
and. acquiring the neccssa. y skill for the 30b, most trainees 
are supposed to adopt these practices usefully in crop 
production programmes where ever they are. However, besides 
this there is ample scope in the country to take-up contracts 
for weed control, particularly on large-sized farms, in 
industrial areas, and in like situations'. The present 
manual on weed control should prove very useful in the 
over-all infra-structur e of Learning to Earn, 
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1 . Activity Unit s COLLECTION AND FAMILIARITY WITH LOCAL 

WEEDS 

L# 1 Ins CiM t; Gj.( )i!uJ. P L ,] Pi, cLy.CiS * 

The pupil should be able to : 

_ acquire broad knowledge about weed species and 
intensity of their occurrence in the area. 

- recognise the w^eds and classify them in 
logical order, 

- comprehend the relationship between weeds and the 
environment and describe the situation by visual 
observations, 

- prepare a herbarium of weeds, 

1.2 RaLsaank information : 

- MiaJLlS- a we sd : 

Any plant growing out of place is a weed. 

- Isaas ,Q.f woods - 

Tie weeds may be crop specific or season specific 
i.e. annual, biennial and perennial weeds. 

To be able to control weeds on farm effectively 
it is important that one is able to first identify 
than and know thoir growth behaviour. Intimate 
knowledge of we'-ds, their habitat, crop association 
and pockets of severe infestation assumes a new 
significance in this context. An activity unit 
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comprising of th^oe sub-units on familiarity chart, 
weed, classification chart and. herbarium preparation 
of weeds of the area will, therefore, pit the pupils 
in right perspective for effective learning about 
the weeds. 

1.3 Pr ecautions : 

- Select only such spots for collection ihich have 
fairly large concentration of wood species. 

Ensure that collection of weeds is done at 
right stage of growth, such as : 

a) weeds collected must have all plant parts 
including flowers. 

b) cruciferous weeds must contain pods _ 

c) special parts containing important character 

must he there. 

This acti uty Unit should be performed through 

the following sub-units _ - . 

- preparation of general familiarity chart. 

- preparation of weed classification chart. 

- preparation of herbarium. 

la. Sub-unit : 01EP Aft ATI ON OF GENERAL FAMILIARITY CHART 

la. 1 Procedure : _ 

- Undertake survey of tie area selected for weed 

collection. 

- Know specific pLot/Locality from *1* weeds are 


collect ed. 
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_ jind out crop assocpfotion/iirmfodiate environment where 
weeds arc collected, 

- Sind out local names of the weeds collected 

- Determine whether weed is major or minor from the 
point of damage and spread. 

la.2 Observations ; _ 

The pupil should record the information in the 

following observation shoet : 


contd.. 13 
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la. 3 By pent ad Behaviours: Outcome : 

The pupil acquires the following abilities: _1_ 

’ _ 

i. Ability to find, out the extent of damage, J 

ii. Ability to find out the extent of_spfoad. ' , 

iii. Ability to identify weeds in relation to crops r 

iv, Know the commonAocal navies of the weeds. ’ 

The teacher should evaluate the pupil for the 
above -abilities, 
la. 4 ^aaJaoaa : 

i, Name five important weeds of Maize crop, 

ii. What are the common weeds of Paddy crop? 

iii. Name two most common weeds of your area. 

iv, Pill in the blanks. 

... is an important weed 

of potato crop" 

.... is an important weed 

of sugarcane crop. 

.... is an important weed 

of vfceat crop, 

... is a most common weed 

of Kharif season, 

. ...., is a most common weed 

of Rabi season. 
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lb. Sul -unit : PREPARATION OP WEED GLASSIFICATION CHART 
Ib.l PCQ.aedirQ : 

- Visit the farm in all the three important seasons. 

- Study the season-wise growth pattern of various 
weeds of the area 

- Observe dosaLy the host-weed association 
lb.2 Observations : 

The pupil should record the information season-wise 
separately in following charts. 
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lb,3 Expected Behavioural Outcome : 

The pupil acquires i*-e following abilities : _I 

Grade 

i. Knows botanical names of the common weeds. 

ii. Knows ground behaviour of growth. of 1 the 
weeds. 

iii. Can classify weeds season-wise 

iv. Knows host-weed association. 

The teacher' should evaluate the pupil for the above 
abilities, 
lb. 4 .^stjLofla : 

i, Name five annual weeds 

ii, Kill in the blanks 


a) . is a perennial weed found on 

the boarders of cultivated fields, ■ 

b) . is an annual weed found in wheat 

field, ' 

c ) tp .. is a biennial weed found in culti 


vated fields. 

dUchyranthus^aspeva is a.............weed 

e) Kanthium strumarium is a....weed 
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Ic. Sul]-unit : PREPARATION OF HERBARIUM 
lc. 1 Relevant Information ; 

Herbarium is a collection of most representative specimens 
/ 

of weeds in a pad (album) 

- Importance of herbarium ; 

It is a very good learning material not only for the 
pupils who prepare it ? but also for others who want 
+0 use it for a variety of purposes, 
lc,2 Materials required : 

i) Field Note Book 

ii) Old Newspaper sheets 

iii) Collection-bag 

iv) Herbarium sheets 

v) Pressing device . ■ 

vi) Sticking material/adhesive 

vii) Weed identification manual 

viii) Old-herbaria 
lc. 3 Brocedur a ; 

- SaLect a fresh specimen having all important parts 
of the pLant, 

t 

- Spread the specimen in its natural form pn a 
sheet of paper which can absorb moisture* 

i 

(e.g. blotting paper)' and put under a pRess (or in 
between two smooth surfaces pressed tightly). 
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lc.4 


lc.6 


- Change the paper every 6-8 hours to avoid fungal 
attack and repress the specimen. 

- Eepeat the operation till specimens become dry. 

- Paste the specimen on a herbarium sheet available 
in ille market'.' 

- Note down the following on the prepared sheet either 
below the specimen or ill er ever there is sufficient 
uncovered space : 

1 (a) Common name 

(b) Botanical name 

(c) Local name 

(d) Growth behaviour 

(e) - Date of collection 

(f) *’ Site of collection 



The pupil should see the herbarium already 


developed by the senior, students or by the teachers 


concerned. 



The pupil acquires 'tiie follow abilities 

i. Ability to select representative 
specimens of weeds. 

ii. Ability to dry the specimens, 
ill. Ability to paste the specimens 
iv. ' Ability to collect requisite 

informations for each specimen.' 
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The teacher should evaluate the pupil for the above 
abilities, 
lc. 6. Questions ; 

1, Ho ¥ herbarium preparation is useful f 0 r the 
pupil? 


ii. thy complete drying of weeds is essential before 
its actual pasting in the herbarium? 
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2* Activity Unit : DESCRIPTION OP THE IMPORTANT WEEDS OF 

MAJOR CROPS OF THE AREA 

2.1 lastru _cti.Qn.al Ob ,i ectives : 

The pupil should he able to *. 

- identify the weeds of a particular crop 

- describe the weeds associated with the crop 

- know the methods of propagation of crop specific weeds. 

2.2 R eleven t. in forma tip n : 

- Important weeds of ma.ior .crocs, -t 

i 

Wheat crop : 

i) Lambs quarters ( Cheno podium Sun )- 

ii) FUmitory ( FUmaria officinalis )- -* 

iii) Wild safflower ( Carthamus oxyacantha ) 

iy) Vetches ( Vicia Spp) 

v) Scarlet Pimpernal ( Anagallis arvensis ) 

vi) Wild oat ( Avona fata a ) 

vii) Littleseed Ganarygrass ( Phalaria minor) 

viii) Perennial sowthistle ( Sonchus arvonsis ) 

Paddy. : 

i) Barnyardgrass ( Edhinbchloa Spp.) 

most important in upland rice fields. 

ii) Water hyacinth ( ELchhornia fflasaLjasa) 

iii) Eudi salad 

iv) Red stem 

v) Salvinia ( Salvinia .au.riffll&ta) 
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vi) Pistia 

vli) Swamp morning Glory ( Itsomo.oa 
viii) .Algae ( PhvtoPLankton , Fil ad Qd toils and higher 

algae like Qiara Spp. and SiMJA S PP*) 

Maize .crnjs ; 

i) Purslanes ( Portulaoa Spp.) _ 

ii) Bindweeds ( volvulus Spp.) 

iii) Morningglory (Iromoea Spp.) 

iv) Nut _sedge ( Cypenrs. r q tunjua) 

v) VJitdiweed ( Strljm Spp.) 

vi) Johnsongrass ( Sor ghuir i hal enons-o) 
vii) Bermuda grass (Cynodon d A - ptyl fl fi ) 

■viii) Carpetwoed (frlanthand Spp.) 

(Note*. Similar weeds are found in sorghum also) 

Pea, P I. milLst (Bajra) 

i) Helitrope ( Hodiotrordum Spp.) 

ii) Puncturevine C Tribulu_s tQrr.qs.tri^) 

iii) Sandbur ( Csndhrus Spp.) 

iv) Tejhrosia ( Teforosia pirpir.oa) 

v) Grotolar ia ( Oroto 1 aria burhia) 

vi) Indigofca?.a i trigonda Q i.dQ.S 

vii) Puli car ia wLehtiana 
will) Volutarella ram&aa 

ix) derva tom entosa 

(The list is not exhaustive. .Ihe pupils should identify 
common weeds of the area with the help of the teacher) 



Description of crop- qpecirlc woe d • 


Thera are some special weeds which are specific to a crop 
These cause great loss to the yield and equality of farm 
produce* For exampLe : wild oat ( Avena, fatal a ) infests __ ' 

mainly winter grains like wheat, barley and oats. Little 
seedcanary grass ( Phalarls minor ) is specific to \heat crop, 
Wild safflower ( Carthams Qxvacantha ) is chiefly associated 
with winter grain crops. Witchweed ( Striga. spp.) is a common 
parasitic weed in pearl millet, sorghum, sugarcane, maize, 
rape and mustrad. Some crops like tobacco, brinjal, tomatoes 
are host plants to broomrape ( Orobanche spp.). There are 
several such, examples. The pupil with the help of teacher 
should identify such weeds and then show the life cycle of 
these weeds with the help of herbarium, charts, slides etc. 

One such example is given below as an illustration:- 
Striga spp . : - 

Distributinn : - Andhra Pradesh, Maharashtra, Rajasthan, Uttar 
Pradesh, Tamil Hadu and fhnjab. • 

Biology - Common species of Striga: 


a) striga. aalaUsa 

b) S- lutea 

c) S-' hirsuta 

/ 

These are all annuals, parasitic herbs, probagate 
from seeds. Germination of striga seeds requires stimulus 
from root exudates of specific host pLants conti;nously 
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for 24 - 48 hours. Heavy rain, application of irrigation 
water or heavy rates of nitrogen fertilizers during this 
period dilute the stimulus vhich may reduce the germination 
of striga. 

Host plants are pearlmillet, sorghum, maize, sugarcane 
and rape and mustrad. Upon germination, striga seeds produce 
2-3 mm long radicles. They form haustoria on nearly host 
roots as shown in Fig. 2,2,1 

They continue extending their growth involving the 
whole root system of crop pLants sucking water and nutrients 

i 

from them. The affected crops look drought struck despite 
adequate soil moisture, After about 20 days life as a total 
parasite, striga onerges through the soil as green plants. 

Now it becomes partial parasite, making its own carbohydrates. 

Each striga plant may produce over a million seeds 
after about 30 days of its emergence. 

2.3 Materials required 

i. Live specimen of weeds collected from a particular 

crop Held like wheat, maize, paddy } sooghum, sugar- ‘ & 
cane, cotton etc. 

ii. Charts and slides 

iii. Herbarium 
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2.4 Procedure 

- Visit the farms and collect weeds crop-wise 

- List tiie weeds 

- Study the weeds with regard to method of propagation, 
stage of growth and the habitat. 

2.5 Observations: 

The pupil should record their observations in the 


following formats 




Method 


\_ * t—- 
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2.6 Tftrnflctad b ehavioural nut coma : 

The pupil acquires the following abilities 


Grade 


i. Ability to identify weeds. 

ii. Ability to relate weeds with crops, 

iii. Knows important characters of_weeds. 

iv. Ability to differentiate between mono & 
dicotyledonous weeds. 

v. Knows about the method of propagation 
of the weeds collected. 

■vi. Ability to identify parasitic weeds. 

The teacher should evaluate the jupil for tie 

above abilities, 

2.7 Qasattoas *. 

Fill in the blanks. 

....... is a mono-cot yledenous weed 


i. 


a 


) 


found in ^heat field. 


b) 


is a dicot yledonous weet found 


in paddy field. 


0 . 


Bajra field. 


d) 


is a parasitic weed found in 
- i s one of the most common weeds 


of the wheat fiaLd. 


e) 


is a mono-cot yledonous weed 


found in paddy field. 
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i±. Name five mono-cot ylcdpnesus woods. 


iii. Name five leguminous woods. 


33 
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3, Activity Unit i DESCRIPTION OF WEEDS OF WATER BODIES 

AND NON-CROPPED AREAS 

3.1 Instructional .OMoctivoa : 

The pupil should he able to : 

- appreciate weed control in water bodies 

- identify weeds growing in water bodies like 
irrigation canals, channels, ponds, lakes etc. 

_ identify weeds growing on road, barren lands, 
edges of the fidLds, industrial sites etc. 

- describe weeds. 

3.2 Relevant information : 

- Weed Control in water bodies , ifei? . ■ 

- Not only on land, woods are nuisance in water-bodies 

al so * - - 

- Asiatic woods change the flavour, appearance and taste 

o f water, ' ' ■ ■ - 

- They render swimming, boating and oth.er recreation 

unappealing. _ >• _ — 

- They jam traffic through canal, rivors and large lakes. 
! FTov of canals is reduced considerably when submerged 

weeds infest them. 

Drainage and irrigation channels are clogged down by 
aquatic weeds which results into seepage and water¬ 
logging around the ditch os. - ■ 

- There is great water loss throu^a transpiration by 

aejuatic weeds. 
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- Aquatic weeds are menace to fisheries, 

- In addition to being unseemly, woods and bushes 

on industrial sites are a potential source of fires, 

- V ~ 

-They deteriorate the stores, equipment, materials 
and impair man's working efficiency. 

- Obstruct road signs and visibility at crossing 
and curves, 

- They hide industrial pipe linos and valvos on the 
ground. 

- Encroachment reduces road width and weak on asphaltic 
sur faces. 

- On railway tracks weeds weaken the rails and increase 
chances for accidents, 

- They are public nuisance, 

- They are source for weed infestation in the fields, 
I minrtant._wearia n f_..wa_tar _bodies, ditches,, canal s , 

.rands, lakes, railway tracks, industrial sit ns etc . 

- Aquatic^weeds : 

A, Algae 

i) £^y.taftLa.n k . t Q.n 

Ana Mona Spp. 

ii) filamentous algao 
.QLadoihora Spp, 

iii) Higher aleae 

■Oja?£ Spp. (Muskgrass) 
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-V 1 lit ornanth TTa j tal,oxgrold.Gs (alligator weed) 

-*-'•) ite/lAo, (asilla form) 

iVi) S' L .p. (savgrass) 

: 7 ! ^.phh^mia iS&fiSiliSa (vaterhyacinth) 

v) ; r jaaBafia SumtAfia (morning glory) 

vl) v r 'TJll fa&lQZL (dick wood) 

mil, (lotas) > 

\ 

, ml :i 1) iixpha.oa (vat or lily) 

ix) Iixiia (narrow loaf cattail)- 

x) Il^AfoUa (common cattail) _ # ' 

x:I) ^iflJlaEAa JLSSJ&aa (tladderwort) 
xii) lall^xls (horned pond weed,) 

■v 

J^j^QX«y L.rlo^WQxUn:aa : 

i 

i) J.rP^acLoa 8pp__ 
ii) J^^mJJsiasSia .(Lawtana) 
iji) Cri p volvu lus. fOSPlls (Pidd bindweed) 
iv) F. a o eh arum gpontanam (Ti&«?grass) 

\ v) Horr hum M.QPQR5£ (Johnsongrass) 

vi) TriUilus tarroate ifl (Punctur ovine) 

vii) ikaaia SPP* (Acasia) . • 

viii) i\ rvemone aiflslsam (Mexican prickly poppy) 

ix) Mm &is aaJtoa (Hour) ■ ■ 

/ , 1 

x) Ovno don . da stol on. CB-grmu da grass) 



J ga., : 

3d.) Oumtla billeii (Prickly pear) 
xii) toJailaca. Olirri^a (Common pirslano) 
xiii) liaiffi flaA a -mr.- m.r_oa (Tejhrosia) 

3dv) l^aaSLBtta Mama (Carpot vend) 

xv) JSaaS 232 ilBtt sJ©M 2 £tol (Cocklobur) 


3.3 Pracor itlona : 


- Before entering into any water body for collection of 

weeds, the depth of hie water body should be dbh;rmirei 

’* tv ; 

- 'While collecting x/eod samd.es care should,bo tnkrn Slat 

'* «" ,, >' ; , , J f“"V 

eadh. sample bears maximum characters for oldcrptifl^ati;^ 

3* 4 Mafoa3jlp reouAr.^,,: , , 

i, Specimens of woods collected from the water "bo'd^ds 

v v y-->r 

unero pped ar eas. w ,./" : 5 1 ■ 

ii„ Dia'grams and charts of aquatic and other weeda- of. ' -: ■ 

■ • ■ - ;• 
uncropped areas, * ; ' 

- ’ - t 

. / - - ; - 

Q “ \ Vr\ rp.fk'jT'* n • * 

- Visit canals, ponds flakes, industrial sltos^ 

■* • i ' ’ 

tracks etc, to collect wood samples, . . - > 

- Identify the collected weeds. _ ... 1 ^ 

\ Study morphological’ and other characters of the 

\ " j 

collected weeds, - , .... 

„ ’ v - , / 

- "Examine water of the water bodies for colour ? jo dour ^ 

and, taste, ‘ 

a , ' 

- Find out the number of vaTiohs types of woads^ 

separately for each water body, '• „ 


\ 


& 

««* 






2 ‘■-'’i 1 „ 

o 2" Ine ’ 

Colour * 

Odour of ’ 

Taste 

,ur.w;r 

lx dy/ ' 

6 f th o f 

th q writ er ! 

of" 

l 0.' Tr 

lipod ! 

water 1 • 

t 

th o' 

'area 

visited 1 

- - ! - 

t 

i 

water - - — 


ii * _ 
ill # 
iv« 
v* 


\ 





* 


s 


\ 


3x7 


■1> dirt q£ : 

The /. ;J,1 acquires the following ahj 11 tios: .'. ^ Xo- 

^ _Qr^jish -, 


i, Ahrc.v floss about the weeds of water 
ho.iLes/mcro ppod aroa, 4 X 

ii^ hhir J ty to identify beads of water 
to 1*/uncro pped ar oa* 

.un ■, ’.odge about the harmful effects 
of woods oh water bo dips 


> 


u r * 



The'toucher should evaluate tho pupil for the abovo 






1, How aquatic weeds change the quality of water? 


2. How aquatic weeds affect fish growth? 


3, Vhy weeds in uncropped areas like industrial 
sites are fire hazard? 


4, How weeds disrupt communication and traffic systems? 



4. 


lit : BUDDY OF PROPAGATION BEHAVIOUR IN WEEDS 

4.1 Instructional Obiaccrvo^, ; 

/ * 

The pupil should be able to 

- identity weod seeds, rizhomGs, root stocks, 
stolons, tubers, bulbs, bulbils, stems and roots 

- study various appendages which help weeds for their 
wider dissemination, 

- count number of weed seeds per plant, 

- collect weed seeds from air, water bodies, men 

) 

and animals, 

- undertake study of root system of nut sedge. 

- acquire knowledge with regards to methods of 
propagation and agents of weed seed dispersion. 

4. 2 R el evant in forma tion : 

- n egated ? 

a) ; In sexual reproduction fusion 
of two reproductive cdls takes place. Whore 'as in 
asexual reproduction, union of two organs does not 
take pLacc^ instead each reproductive cell is cut off 
from the parents and it grows into a new plant by 
spore formation or fission. This typo of ro- 

i 

production is common in algae and ferns, 

b) Vsg.gta,ti^g • In this a small portion of mother 
plant is either cut or detached and it grows into a , 

1 * ( I 

separate plant. For example rhizomes (Fig.4.2.1) 
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and root stocks, runners (lag.4.2.2), stolons, suckers, 
tubers, offsets, bulbs, bulbils, stems and roots. 

- Haw weeds aro distributor] ? 

Bn ore arc various ways through which wood seeds 
got distributed, ill os g aro as under ; 

a) Natural seeding and by the wind. 

b) Farm yard manure, 

c) Admixtures in soods, 

d) Farm machinery and Implements, 

c) Broken pieces of roots and rhizomes, 

f) Birds and animals 

g) Man, 

h) Water, 

_ ihv to study nronatation behaviour p_f weeds ? 

Asound knowledge of the node of propagation^ 
and dispersal of weeds is essential for effective 
prevention and control of weeds. Without proper 
understanding about propagation bdha 1 viour of weeds 
they can only be checked temporarily. 

- A y r endagfia : 

Those arc- defined as specific organs that 
keep weed seeds and fruits afloat during disse¬ 
mination of weed seeds through, wind'(Fig. 4,2. 3). 
Some of those organs aro called as under : 



a) Pappus 

b) Como sc 

c) Persistent style 

d) Baloom 
c) Wings. 

4.3 Pr cc.au tlons : ■ 

- Collection of weed seeds should be done carefully 
and it should be free from admixtures. 

4.4 Materials required .* 

i, Weed seeds, rhizomes, root stocks, stolons, 
tubers, bulbs, bulbils, stems and roots, 

ii. Illustrations of weed seed. 

iii. Charts and photocs to show dissemination of 
weeds through wind, water, man end animals. 

iv, Charts to show various appendages on weed seeds 
which assist than in dispersal. 

v. Spado and Khurpi 

vi. Paper bags 

vii. Containers like Pal da. tins for collecting water 
samples. 

viii.CLoth for straining the water, 

: This activity Unit should bo completed through the 

^ ’ 

following sub-units: 

' - study of number of seeds per plant. 

- study of weed seeds collected from air, 

- study of weed seeds-collected from water bodies. 
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i - i 

- study of wood seeds collected^ from men and animals, 

- study of root system of nut sedge. 

4a. Sub-unit : 3 f PJ >Y CP KUMB;3t CP SipDG IIS ILAfJT: 

4a. 1 Belovan t informatipn : 

- Seed ro?odiction, canacity, of certain .common.woods : 


Weed 

Average no. of speds per uLant 

ImLzMm spp 

196,000 

fhonopodium album 

72,000 

rbmm.alna bonp-ral onsis 

2, '150 

PieuslnQ indioa 

41, 200 

lb y sails anj&lata 

22,000 

Trianthana sue. 

52,000 

Pro cedar e : 

- 

- Make field visits and collect matured scr-ds of indivi- 

dual plant In paper bags. 


- Label oadi bag indicating 

date, place and name of 


the wood plant. 
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4a. 3 Observations : 


The pupil should record tho following informations 
in the tablo given bolow : 


' Number of ' Description of tho seed. 

Name of tho weed 1 woods ood/plrnt - • (size, shape, colour) 

t___ 


i 



4b. Sakilfljjj : STUDY OF'weed seeds collected trom AIR 

4b. 1 lioceduro i 

- Make field, visits and collect weed seeds - floating.-■ 

in the air. Dais may not be possible always but 
} 

should be tridd. 

4b. 2 Observations : 

The pupil should record the following information 
in the table g^ven baLow : 

- - - - --- - f * ^ 

^ame of the weed ’ Characters of seed - collected. 

---- 1 _ 
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4c. Siiti-unit : STUDY OF WEED SEEDS COLLECTED TROM Wllffl BODIES 
4c. l aoaadHifl: 

- Make field visits and collect samples of water from 
canals, irrigation channels, ponds in separate 
containers, 

- Strain the water throu$i fine doth, 

i i 

- Dry the doth in the sun, 

- Collect the material, 

, « Inspect if there are some seeds, 

4c, 2 hffltiflaa : 

The pupil should record the following informations 
in the table given below : 

Nome of weed ' * “ ’ Characters of weed seeds • ■ ■ 





4(1. Sub-unit : STUDY OF WEED SEEDS COLLECTED EM M AND AJHMALS 
4d.l Procedure *. , . 

- Inspect the .Sole of the shoes of many farm workers 
and. collect the adhering soil samples to study week 
seeds (Fig, 4d,l,l) in the soil. Store the sample 
in separate hag and label it, Similarly inspect some 
farm animals and collect week seeds from their hoof 
and body in separate bags and label them. 

~ Dry the sollectod soil samples. 

- Place the Soil in a shallow container and water 
it lightly. 

- Leave it for a weed or so for tho seeds, if any 
to germinate. 

- After a weed observe germination of weed seeds 
and if possible identify the weeds, 




• . _ p 
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4d. 2 .QftaomttiQas 2. 

The pupil should record the following information 

in the table given belowi 

T . ; . 

Name of the weed ' Characters '' Source ~ ■ 

1 ’ ( M an/Animal) 

1 1 









4e. ; STUDY OF ROOT STSTM OF RUTS EDGE 

4q.i Mates : 


- Make field "visits and. select a spot where there is 
good growth of nutsedge (fig.4o,l,l) 

- Select one or two nutsedgo plants, 

- CareHilly dig^the surrounding of the nutsedge pLant, 

- Undertake finer digging with the help of khurpi, 

, If soil is hard, use water to loose it and to avoid 
cutting of roots, 

4e. 2 Oh_adatim^ : 

The pupil should record the following observations. 

i. Depth upto vhich root system 

observed (in metres) =.. .. 

ii. Type of soil....... 

iii, lumber of tubers on one plant =... 

iv, Roto characters of the tuber, 

v. Draw a diagram of the profile. 
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4.5 Expected bjiavioural outcome : 

Tho pupil acquiros the folio-wing abilities. . . 2 

fcade 

i 

i, Ability to identify thoso weeds which ’ 
are most prolific seeder, 

ii, Ability to count the weed seeds. 

iii, Ability to identify wo:ds on tho basis of 
tiao shape, sizo & colour,of the seeds, 

t 

iv. Ability to identify the weeds on the 
basis of source of propagation. 

v. Ability to study root system of nuts edge 
plant. 

vi. Knowledge about the methods of propaga¬ 
tion for most of the common weeds# 

The teacher should evaluate tiee pupil for the above 
abilities. 

4.6 j&aa.tto : 


i, Vhy study of propagation bdiaviour of weeds is essential? 














ii* What are different carriers of weed seeds and ^hich 
is the most common? 


r lii. What are appendages? 


iv. Vtiy nutsedge is a difficult weed to control? 
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5. Activity Unit : DETERMINATION OF INTENSITY OF WEED 

INFESTATION IN THE FIELD 

5.1 Instructio nal ,0b.i actives : 

The pupil should ho able to 

- Enow the extent of crop-wood competition in 
critical stage of crop growth. 

find out the number and nature of mono and dicotyle¬ 
donous woods competing with the crop. 

- calculate the ratio between the crop and woods, 

know the major weeds most commonly 
\ 

competing with the crop. 

5.2 Relevant information j 

- Rotation between intensity of weeds A cron .growth : 

It is known fact that increased weed intensity 

in the crop field, results in reducing growth and 

yield of crops within limits. The relationship is 

usually observed as given in Fig,5,2.1 

In Fig. 5,2, lit can be'seen that there is a 

minimum wood density required to suppress crop 

growth and yield and at the same timo beyond 

certain high weed density, crop growth and 

yield is reduced in proportion to the weed growth, 

is 

Zero weed growti^ften too costly and unnecessary 
to aim at. 

The competition for moisture, li$it,- space 
and nutrients between crop plants and weeds is 


CROP Y % S JiP 
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not uniform through out the growth period of the crop. The 
conpeitition is invariably severe in early stages of crop 
than in later stages. It is enough to control the weeds 
in first one-third life period of most of the crop. 

- Need to measure weed density : 

It is necessary to know the number and nature of 
weeds competing with the crops, The weed density gives 
the biological stress that the crops are subjected to. 

It is easy to measure weed density during earlier 
stages or critical period of crop-weed competition. 

- Mansur ement of wc-ed .density : 

There are two methods normally adopted for the 
measurorient of weed density : 

i. Counting method : Here different species of weeds 
are counted by using the Qaadrato in a crop field, 
ii. Crv matter weight : By this method, the weeds are 
cut at the base and the fresh weight,'immediately 
and the dry weight, after drying in an oven are, 
taken to know the weed density. 

5.3 Prs csftLlaoJia : 

The weed count should be taken after the emergence 
of weeds but at the initial stage of crop growth itself 
to facilitate the pLaceaont of quadrate. 

Take care to note the name and number of weeds 
immediately. 

Select at random, the location or site for placing 
quadrate in different places of the crop field. 



5.4 Ma.tiff-ial.fi- reguired : 

i) Quadrate of 0.5m x 0.5m size 

ii) Observation no to book 

iii) Pencil 

5.5 ErAttfldAT-Q '• 

- Select a field, with young crop plants and weeds for 
taking weed count. 

- Place the Quadrate at randomly selocted place in the 
field. 

- First pull out all the dicotyledonous weeds inside 
the Quadrate taking simultaneous counting, 

- Record the number of dicotyledonous weeds in the 
observation note. (If possible, counting nay be done 
for individual species of weeds). 

- Then pull out and count all the monocotyledenous 
weeds. Record it, 

- Count the crop plants inside the t^iar prate. 

- Place the Quadrate at different places in fields 
selected randomly and count the dicotyledonous weeds,' 
nonocot yiedonous weeds and crop plants, 

- Calculate the average value of weeds and crop plants. 

- Multiply the number of monocotyledenous weeds by 
four to find out the number of weeds/sq.metre. 

- Then multiply by 10,000 to find out the numb dr of 
monocotyledonous weeds per hectare, 

- In the same way, calculate the number of 
dicotyledonous weeds/ha.and crop plants/ha. 
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5.7 Calculations : 

On the basis of tho above observations the 
pupil should calculate tho followings: 

i. Jh’ea of tho quadrate = 0.5 x 0.5 = 0,25m 

ii. Number of monocot. woeds/sq.m, = 

iii, Number of, dicot. wood/sq.m. = 

iv. Number of crop plants/sq.m, = 

v, The percentago of monocot, weeds = 

■ vi. . The percentage of dicot, weeds = 

: -vii. Ratio betwoen crop and weeds = 

Viii, Number of dioct. wcods/ha, = 

1 1 ' 1 1 

'< ix. Number of dicot. woods/ha, , = 

1 1 

x. Number of crop plants/ha. = 

'5.8 -Bxpect-Ud behavioural outcom_G : 

! 1 ■ ,The pupil acquires the following ‘ _1 

Grade 

' abilities,' 1 

i. Ability to count the woods, 1 

'• ii. Ability to calculate tho woods ’ 

t 1 

on per ha, basis, f 

; ■ iii. Knowledge about tho relationship between ’ 

wood infestation and crop growth * 

The teacher should evaluate the pupil for tho 

' *• 

above abilities. 




5.9 ^cations : 


i. What is wood density ? 


ii. How can you make use of data on weed density? 


iii. Which of the following methods is better to estimate 
weed infestation of the field? Explain the reasons. 

a) Weed count. 

b) Weed weight (dry matter) 
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6» Activity Unit : WEED CONTROL EfflOUOI GOOD CROP HU SEEN LARI 
6.1 Instructional Objectives. : 

The pupil should "bo able to ' 

- rocognlsG the relationship between differont cultural 
practices and wood control. 

- develop insist into manipulating tho various operations 
in a manner non-conducive to weed growth 

- differentiate between classes of weeds which need 
differisnt management practices for effoctivc control. 

- assoss the economics of tho practices by comparing 
yields of a weeded plot against that of an unwoedod 
plot, 

- find out possible economic uses of weeds removed 
from the field. 

6.2 RriLovant information 

- fbn.csut : 


It is waLl known that weeds affect crop-yields 
considerably, if allowod to grow unchecked. They also 
spoil surrounding and croato problems in channels, on 
bunds, roads etc. Chemical method of weed control is_ 
yot not very popular for two reasons - firstly because 
■of its sophestication coupled with need for safety 
precautions against health and environment hazards, 
secondly because of the cost factor. But good crop- 
husbandry has been an age-old aid, which if used 
judiciously, gives considerable oontrol over weeds. 
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1 It is within traditional work habits and. less costly for a 

farmer, as human labour supplemented by bullock power is plent] 
in .the country, 

- Agronomic practices in relation to weed control : 

i. Crop stimulation 

ii. Staggered, planting time 

iii. Variation in planting spaces 

iv. Crop rotation inconvenient towoeds 

v. Summer fallowing 

i 

vi. Tillage operations ' - 

vii. Irrigation (flooding) and others, 

I 

6,3 Pr ecautipns ’• 

- This is a time consuming activity, hence observations from 
time to time may be taken from the plots. 

6.4 HaJariala-£jac&d£ad : 

All the materials essential for raising a good crop 
(VJheat, Paddy & Maize) 

6.5 Procedure : 

- Raise a field crop by following different agronomic practices 
(as mentioned in 6.2) in small plots preferra'bly of 2x2 in 
size. Keep one unheeded plot following traditional practices 

■ as control. 

6.6 Observations : 

The pipil should record the followings : 

A) Weed behaviour as affected by various .crop husbandry 
practices. 

B) Identification of weeds for their possible use after 
removal. 
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c) Agronomic practice 
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the crop produce in sub-plot (i 

'tire crop produce in control sub—plot (ii) 
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’ On -tile basis of ihe above' observations' tbs pupil should, 

conclude and give his/her recommendations for the type of 
agronomic practice to get maximum profit. 
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B) The pupil should also identify weeds for their possible 
use after removal and sane may bo recorded in the following 
table: 

! V 

USB ' NAME OF WEEDS ' SPECIAL HOLES 

» i 

Green manuro 
Compost 
Animal fodder 
Human food 

\ 

Medicine 
Nar oo ti cs 
Subsidiary t\idL 
lhatching 
Any other 


6,7 Broccted behavioural outcome : 

Tho pupil acquires tho following abilities 

i. Knowledge about various agronomic practices 
to control woods. 

ii. Performance of actual agronomic practicos to 
control weeds 

Lii, Ability to find out appropriate agronomic 
.practices based on returns 
iv, Idcntiflcation of wo~ds for their possiblo 
uses after ranoval 

Tho teacher should ovaluato the pupil for the 


j&Ada 


above abilities 




li jit of feed control, 


i 



Name five weeds which can t>o used as animal fodder 


t 


Vtoidi agronomic practice you consider as the most 
economical and vihy? 
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7. Activity Unit : STORY OF HBBICIRE FORMULATIONS 

7.1 Instructional Obi actives : 

* \ 

The pupil should he able to * 

- know the various formulations available. 

- identify different herbicide formulations. 

- prepare the spray suspension or --solution, 

- know the properties of different herbicide 
formulations. 

- acquaint with the label information on commercial 
herbicides. ' 

- explain the importance of label information to the user, 
select proper herbicides. 

- work out the correct quantity of a formulation equivalent 
to the recommended dose of herbicide, 

- study wettable powd rs and anulsifiable liquid 
concentrates of formulations, 

. - calibrate sprayers. 

7.2 Relevant Information : 

- .teas of formulations : 

‘ j 

Most herbicide molecules are directly not in a form 
suitable for their field application for weed control. 
These must be formulated.by addition of suitable adjuvants 
to improve their solubility in water, their application 
feasibility, their leaf surface-activity, storage life, 
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safety to the users, etc. These formulations can bo either 
in the form of Snuliflable concentrates (EC), Wettable powders 
(W.P.), Soluble powders (S.P.) or soluble liquid concentrates 
(S.C.). More recently herbicides are formulated as .granules 
also (6), Brief description of various typos of formulations 
is given below : 

- .arulslliable, concentrate (E. C.) 

t 

It is a product of the active ingredient (Technical 
material), a solvent and an emulsifier, As active in¬ 
gradients are not soluble in water, it is prepared by 
dissolving the a,i, in a small quantity of soluble solvent 
and enulsifying it in water to the required degree of 
concentration, o.g, Stam F-34 35$ EC and 2, 4-D ester. 

- .Wettable Powders (W.P.) 

Herbicide materials of low solubility may be milled 
into fine powder and suspended in water, Wettablo powders 
require continuous agitations to prevent their settling 
and to give a uniform level of chemical in the spray e,g, 
JJCPA, and Atrazine 80$ W.P. 

- .Soluble Pow ers (S.P.) 

Can be dissolved in convenient amounts of water and 
sprayed efficiently. Salts of most herbicides are soluble 
in water e.g, balhpon. 
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- .Soluble concentrate (S.C.) 

erbicides which are available in the form of soluble 
lipids and can be easily added to water, e.g, Dicamba 
(Banvel) and 2, 4—D amine. 

- Graml.es. ULl 

Tho granules are small pellets formed from various 
inert days and sprayed with a solution of the toxicant to 
give the desired content. After the solvent has evaporated, 
the granules are packaged for use, e.g. Machete granules. 

Some of the important terms used in herbicides are as under : 

- Te.chnl.cai .erado. material : 

The herbicide in its rdatively pure form. 

- .Earuml atid p : 

The form in ^iiidi the herbicide is sold for uso or .the 
usabl e form of herbicide. 

- NQ.efl.xqr a .for mu l a Uon : 

Herbicides are formulated to improve their storage, 
handling, application, effectiveness and safety properties. 

- ki.qu.iti formula: 

i. Aqueous solutions (soluble concentrates) (SC) 

ii. Thiulsifiablo liquid concentrate (EC) 

- lauision-j 

It is a combination of two liquids held together by a 
third chemical called anulsifier. They are usually (i) 
oil in water (0/W) and (ii) water in oil (W/0) 



Dry formulations : 


i. Soluble powders (S.P.) 

ii. Wottable powders (W.P,) 

iii. Granules (G.). 

Mm te ftaa n£- o ato nv.sF.jajafl.Ya : 

i. Water is not needed to apply the material. 

ii. Costliar spray equipment is not required since 
they are applied directly by hand or with simple 

i \ mti 

distributors, 

iii. Granules (larger in size) have very low drift hazard 
potential than tile spray. 

iv. They tend to fall off the leaves of crop without 
injury, 

- ..Disadvantages of granules : 

i. They are heavier and more bulky and transport 
charge may increase the cost considerably, - i -- 

ii. Application may not be uniform, 

iii. Granular herbicides require more soil moisture 
to activate than than spray liquids. 

iv. They are not adapted for foliage treatment. 

This activity unit has been divided into four _ 
sub-units for proper understanding and actual doing. These 
sub-units are ; 

a) study of herbicide label information, 

b) calculation involved in the use of different 
formulations of herbicides. 


in : 

/ 

\ 

c. Comparative study ojf WP and EC formulations. 

d. Calibration of a slayer, 

7a. Sub Unit : STUDY O^ 1 H IBB I Cl DE-LAB EL INFORMATION 


7a. 1 



Several signal -words or symbols based on the toxicity 

« » 

of the product are' required by law to group them into 

i 

respective categories of toxicity. There are 4 categories 

. V. 

V| 

of toxicity and each of which is indicated by an appropriate 
symbol ahd signal !as follows i 


Toxicity Acute oral Colour Signal "Word Warning 

catagpry toxicity of required on Symbol o'n 

LD 50 mgAg Triangle label - - v the "label' 


I. Extremely 
Toxic 

• 0-50 ‘ 

Bright Red 

Word 
''POISON" 
printed 
in Red 

Shull and 
Cross bones 

II. Highly 
Toxic 

51-500 

Bright 

Yellow 

Word 
"POISON" 
printed 
in Red 

- 

III* Moderately 501-5000 
Toxic 

Bright 

Blue 

Word 

"Danger" 

- 

IV. Slightly 
Toxic 

5000 

Bright 

Green 

Word 

"Caution"' 
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7a. 2 Precautions 

- Read all the informations given on the labels 
o$ the containers. 

- Note the symbols written on the labels very 
carofUlly, 

7a.3 Materials retired : 

i, 3npty herbicide containers bearing labels, 
ii. Sample labels of various types of commercial 
herbicides. 

7a.4 J&Q.cg&r.2 J 

- Examine a few commercial herbicide containers and 
make a list of all types of informations given on 
the labels, 

7a,5 Observations : 

The pupil should note down the information available 
on the labels against each it an in the table given below. 
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7a.6 ExpasiLeiLJlf i^ : 

The pupil acquires the following : 

'_ Grade ~ 

i. Ability to identify herbicides as 
per their formulations. 

ii. Knowledge about various informations 1 
available on the lables of the t 

containers - 

The teacher should evaluate the pupil for the above. 


7 a. 7 

i. \foy date of manufacture and date of expiry of 
a herbicide are given on a lable? 


ii. Why use of expired herbicide is discouraged? 


iii. All other factors being equal, should selection of 
herbicide be based on cost pex unit of concentrated 
material purchased or on cost per unit of finished 
spray solution ready for use? 


iv. Which colour of the triangle will indicate 
the extreme toxicity of the herbicide? 
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7b, Sub Unit : CALCULATION INVOLVED IN THE USE OF 

DIFFERENT FORMULATIONS OF HERBICIDES 
7b, l Relevant information ; 

- Need for, the calculation of the com me rcial product s* - 
The recommended, dose of herbicide for different crops 
are always given in term of a.i, or a.e. Henc^ otie 
has to find out by calculation the correct quantity 

i 

of herbicide formulations available in the market, 

- Active ingredient s 

It is that part of a chemical formulation which is 
directly responsible for the herbicidal effects. 

Active ingreidnet of such formulation is displayed by 
the manhfacturer on herbicide formulation containers. 
The active ingredient may be given as percent 
by weight or volume. 

For example : A herbicide formulation marked 40# 

W/V contains 400 gm of active ingreident per litre 

of the liquid product. If you want to apply 1]'« ai/ha 

of the herbicide through this product, one must use 

lQO-X—L. or 2,5 litres of the materials 
40 

- Acid equalivent : 

Acid equivalent refers to that part of a formula¬ 
tion that theoretically can be converted to the 
acid. In this case, the acid equivalent is given 

i 

as the active ingredient. 
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For example,if the he bicide concentrate HJeedar -,96" 
constituting, dimethylamine salt as its active ingre¬ 
dient is specified on the label as a. e, 72# W/V. It 


means that each litre of 'Weedar-86’ contain 720 gms, 
of parent 2, 4-D, in the form of its amine salt. 
Formula for the calculation of commercial iroduct : 


Weight of the Chemical to be applied fa.i.) = Weight 
Percentage of active ingredient in the of 

formul a tion. Comm er cial 

material 

required 


7b. 2 Calculations : 

In order to understand the calculations involved 
in determining the connect quantities of commercial 
herbicides, the pupil should solve a number of problems. 



Calculate the amount of Tok E -25 amul si liable 
liquid concentrate containing 250 mgs'of nitrogen pgr 
litre for a pre-emergence application to vheat crop 
area of 0,25 ha uhen applied at the rate of 2.0 litres 
active ingredient per ha. 


ii 



Problem - ii : 


Work out the correct quantity of Stara F-34 361 w/V EC 
required for the post-emergence application to 2.0 ha 
of paddy When applied at the rate of 2.5 litre a,i. 
propanil per haj 


KoKLaa. ,.-.-U.i 

An Atrasine herbicide formulation contains active 
ingredient of 801 WP.' The desired rate of application 
for Baize crop is 0.5 kg. ai/ha as pre-emergence appli¬ 
cation. Calculate the amount of herbicide formulation 
required for one ha area. 



EMLm .. r , i . y * 


lou have a granular material which is lOjS active 
ODBC, You want to apply 8kg of active ODBC per hectare, 
How many Kg of commercial product per ha will you need? 


Mau : 

You want to apply f Kg active ingredient of diuren 
per ha to cotton. The label indicate that it contains 
80^ active ingredient Calculate the amount of commercial 
products required per acre, 1 



- ProttLenLJZl : 


/ 


* {§*! ” 

Calculate the amount of'herbicide formulation required 

th e 

to apply in one ha. of uorghum at/hate of 0.4 Kg a.i.yha 
hhen an Atrazine formulation contains Q0% W/V of active 
material? 


?b, 3 Expected behavioural outcome 

The pupil acquires the following abilities 
i. Ability to calculate quantity of J—CjEAflC 

commercial herbicide required for an 
area. 

/ 

ii. Understanding of active ingredient 
and acid equivalent. 

The teacher should evaluate the 
• pupil for the above abilities. 
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7b * 4 ^lestinn.c; . 

equivalent of herbicides. 


ii. Vtoat * you mean by 40 ^ W/V of a 
herbicide? 
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7c Sub-unit s COMPARATIVE) STUDY OF WP AND FC FORMULATIONS 
7c, 1 Materials, r equir,e,,d : 

i, A wettable powder formulation of herbicide, 

ii. An gnu 1 si fi able liquid concentrate of herbicide 

iii. Beakers 

iv. Class rods 

v. Tap water 
7c,2 Rrocedure : 

- Take both the formulations and note the name and 
percentage of active ingredient in them, 

- Open the containers and transfer small quantity 
of herbicides into beak res, 

- Observe the nature of formulations 

- Add small quantity of water and stir 

the contents by using a glass rod in both 
the beakers separately, 

- Observe the colour of the final product and 
natute of solutions, 

7c,3 Observations 

The pupil should record the observations in the 


table given below : 



Characters 


X 


W P ' SC 

_i_ 


i, Name 

ii, Percentage of active 
ingredient 

iii, Colour of the ■ 
formulation 

iv, Nature of the 
formulation 

v, Colour of tile 
formulation on 
addition of water 

vi, Nature of tine 
solution after 
some time. 


7c.4 Expected bdiavioural outcome 

The pupil acquires the following 
abilities. 

i, Ability to differentiate two most 
common types of formulations 
ii. Handling of formulations 


Grade. 


The teacher should evaluate the pupil for the 


above abilities. 
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7 c. 5 Questions 

i. Which formulation- will give milky white colour on 
.mixing with water? 


v 


ii, vhy the wet table powders tend to settle at the 
bottom of the container? 


11 / 

iiif Vhat is, wetting agent and what is xtg use? 


» > > 

iv. vhat is an emulsifying agent? 


? 
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7d« 3ih Unit : CALIBRATION OF KNAPSACK SPRAXER 
7d.l Relevant information ; 

i 

- Sprav volume rate : 

It isdo£3Lncdas volume of spray pgr unit area 
and it depends on the nozzle size, pump pressure, 
tile.-been length, and the speed with which the 
sprayer is moved over the ground. 

- Vto y callhration ? : 

The calihration of a sprayer is extremely 
important in the case of herbicide application to 
avoid overlapping and under spraying of the area, _ 
While the overlapping spray of herbicide will cause 
crop injury,, the under spraying will leave the 
weeds uncontrolled in many spots, 

- Method of calibration : 

The most accurate method of calibration of a 
sprayer is to actually spray water on an area of 
known size. This method can be used by the aerial _ 
sprayer, the farm sprayer or hand sprayer. The size 
of the area needs to be large enough to give an 
accurate measurorient of the spray applied. ® 1 . e 
aeroplane operator may need 5 to 10 acres, the ^ 
tractor sprayer i to 2 acres and the hand sprayer 

a 

1/20 to 1/10 acre. 



i 87 ' : 


7 d. 2 Pr a cautions : 

- Take care that there will not be any variations 
jn the speed and pressure between the cest run 
and. actual field suray. 

- Use the same manual operator for the calibration 
and the actual spray. 

7 d. 3 Material s reguir_ed : 

i. A knapsack sprayer 

ii. Measuring tape 

iii. Water 

iv. Measuring cylinders 
7d.4 i 

- Take the sprayer and pour exactly twq liters of 
water with the help of measuring cylinder into 
th e tank, 

.. Go to a field and lemarkate a 4 metre wide 
strip in the field, 

- Sp.‘ay the water uniformly lengthwise covering the 
4 metre, strip all along. While spraying do not 
leave any gap between the sprayed areas. 

- Start the spraying from one end and cover the 
ar ea uni formly. 

- After spraying out all the 2 litres of wa^er 
completely, measure the legnth of the area sprayed 
by the test run using the measuring tape. Let 

the length be L in metres. 
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7 d*5 Observations and calculation s : 

The pupil should measure the sprayed area and 
record it. On the basis of the area covered spray 
volume required for one hectare should be calculated, 
i, width of the area demarkated = 4 metres 


ii. Length of the area sprayed - L 
by test run 


iii. The area sprayed by test 

run using 2 litres of water = 4 x L sq. m, 

iv, The spray volume required for , , . 

one hectare = P. x 10 f OOP lit/ba 

4 x L 


= 5000 Lit/ha 
L 


7d,6 Expected behavioural out cm : 

The pupil acquires th Si following 
abilities* 

i, Ability to handle sprayer 

ii. Knowledge about the calibration of 

/ 

sprayer, 

iii, Ability to spray the liquid 

iv,Ability to calculate the quantity of 

spray solution required for a given area. 
The teacher should evaluate the pupil 



for the above abilities. 
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7 d.7 questions : 

i, Uiy should we calibrate a sprayer before 
the application of spray? 


ii. vlhich is the most important factor that affects 
the spray volume rate in the ce.se of knapsack 
sprayer? 

iii* l/iiat will be the effect of overlapped spray 
on weed control? 

iv. VJhat is a cold spot? 



8. Activity Unit ; SPRAYING OF HERBICIDE TO CONTROL 

WENDS T T I '/HEAT CROP 

8.1 Instructional objectiv es :. 

The pupil should he able to : 

- measure the cropped area. 

- calibrate the sprayer. 

- calculate the commercial quantity of 
herbicide for the area. 

- prepare desired volume of spray solution. 

- apply liquid herbicide correctly, 
avoiding hazards from spraying. 

- determine the effect of spraying on grain yield* 

8.2 Relevant information : 

- .Weed, control in vheat ; 

In wheat, 2,4-D is a suitable herbicide: for the 
control of broad lea.ved weeds. Its best time of 
application is 30 cays (5-6 leaf stage) after 
sowing i,e, after the first irrigation at crown 
root initiation (CR I stage) of the crop has 
already been given. The optimum dose of ester 
form of 2,4-D is 0,5 Kg a.e./ha. For the amine 
and sodium salt, the doses are increased to 0,75 
and 1.0 Kg/ha respectively. 



Spraying of herbicides is one of the most difficult 
jobs on the farm. Since neighbouring crops can easily be 
damaged by carelessness of the spray operator, 2,4-D will 
'easily injure crops like gram, linseed, pea etc. Therefor 
spraying 'of 2,4-D on mixed crops with wheat is never 
recommended* 

8.3 Precautions ; 

- Identify the weed problem, 

- Observe the stage of the crop and plan herbicide sptpy 
accordingly. 

- Decide about the herbicide formulation and its dose 

- Check the weather conditions - spraying during calm and 
sunny day is preferred, 

- Check wind direction to prevent injury to other crops 
due to drift, 

- Check the sprayer and materials properly, 

8.4 Eatsii a l g ,rexj.ui re .q ; 

i. A knapsack sprayer 

ii. Measuring cylinder 

iii. Measuring tape 

iv. Water container (100 litre capacity) 

v. Buckets and stick 

vi. Herbicide (2,4-D sodium salt or amine o‘r ester) 

vii. Protective wears (rubber gloves, eye glass, cloth 

piece etc) 



- Visit a wheat field already surveyed for weed 
infestation 

- Measure the cropped area and divide it into two 
equal halves. One to he sprayed with herbicide 
and another to be kept without spraying. 

- Calibrate the knapsack sprayer as explained in 
Activity Unit 7, sub-unit 7d. Calculate the 
volume of water required for the area to be.sprayed. 

- Compute the amount of herbicide (2,4-D) needed. 

- Put on hand gloves, eye glass and tie a cloth 
around your mouth, 

- Measure the volume of liquid 2,4-D needed with the 
help of cylinder and pour it in a bucket* Slowly 
pour some water in the bucket and stir with a stick 
to obtain homogenous solution. 

- Add this solution to the water container and make 
up the desired volume, 

i 

8w6 (Note : In case herbicide is a wettable powder, first 
make it into a paste by adding very limited 
amount of water and then dissolve it slowly 
by adding more water. Then pour the sus¬ 
pension into the water container to make up 
the desired volume*) 


Undertake spraying operation 
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8.6 Obserrations and ca lc la.tions s 

The pupil should record the following observations 
and calculate the grain yield from the sprayed and 
control plots separat ly, 

- Observations .to. b_e. .taken before soravina : 

i. Number of monocot.weeds . 

ii. Number of dicot weeds.,. 

- Observation ta_bg_taken after 5-6 days of spraying : 

i. Number of dicot. weeds affected fhlly . 

ii* Number of dicot. weeds affected partially. 

iii. Number of diet, weeds left unsprayed.*. 

iv. Number of mono cot. weeds affected. 

v. Visual effects on crops plants. 


bffect of spraying; o grain yield : 

Harvesting of the crop is done in both sprayed 
and unsprayed plots separately. After threshing of 
the crop, grain yiela is determined on per hectare 
basis and effect of spraying is judged. 

The yield of grain and straw may be recorded 
as under 

Grain wt. Straw wt, 

(Kg/ha) (Kg/ha) 


i. Sprayed plot 
ii. Control plot 
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Increase in yield due to spraying = .Fg/ha 

Return on each, rupee invested = cost of increased vie] , d 

cost oT spraying opera¬ 
tion 


8,7 Expected behavioural outcome ; 

The pupil acquires the following abilities. 


i. Ability to measure the area 

ii. Ability to calibrate the sprayer 

iii. Ability to calculate the volume of 
spray solution for the desired area, 

iv. Ability to work out commercial 
quantity of herbicide 

v, Ability to observe effect of spraying 

vi. Ability to calculate return on each 
rupee spent on spraying 


Grade 


The teacher should evaluate the pupil for the 
above abilities. 


101 
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8*8 (Questions ; 

i, What information do you need before you 
consider spraying a herbicide in a crop? 


ii. Why is sunny day preferred for spraying 
herbi cides? 


ill. How can you avoid spray drift? 


iv. Why do you nee to know the kind of crops 

being grown in the surrounding areas before 
s praying? 


v* Why a constant, proper nozzle height is 
important? 



: 96 : 


9, Activity Unit : SffiAHNG OF H31BICIDE TO CONTROL 

WEEDS IN SUGARCANE CROP 

9.1 Instructio nal Object ives 

The pupil should be able to; 

measure the cropped area 

calibrate the sprayer 

calculate the ouantity of herb'eide for 

the area to be sprayed. 

prepare desired volume of spray suspension 
apply spray suspension in right concentration 
and at right stage, avoiding hazards from 
spraying. 

Observe the effect of spraying on weed 
population and growth of sugar cane plants.’ 

9.2 Rel evant inform ation : 

“ ligobu-i nfestation in sugarca e - a seri ous pr oblem , 
ijhy? 

It is because, the crop receives frequent 
irrigation and the weather is warm during its 
growth period. Weeds can r ducr the cane yield 
by as much as 20 to 80°* 

- Nh-Qd co ntrol in sugarcane : 

Pre-emergence application of atrazine at the 
rate of 1 Kg a.i./ha has been found to be a., very 
effective treatment in controlling annaul weeds 
in sugarcane crop. The herbicide should be sprayed 
soon after planting cane.’ 
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9*3 Pr ecautions : 

They are to be hollowed as per activity Unit 8 
para 8.3 

9.4 Mater ials . j.equirad : 

i. Knapsack sprayer 

ii. Two buckets 

iii. 100 litre drum 

iv. Balance with weight box 

v. Measuring tape 

vi. Herbicide (Atrazine) 

vii. Protective outfits and respirator. 

viii. Measuring cylinder (lOOOml.) 

i 

- Wear the protective outfits like rubber gloves, 
eye glass, apron etc, 

- Calculate quantity of the commercial product of 
the herbicide (A-razine) for the area to be sprayed 
and wexgh the same on a balance. 

Take small amount of water in a backet and dissolve 
the herbicide slowly to obtain a paste. Then add 
more water to form a suspension. Pour the concen¬ 
trated suspension in the drum and flake U P volume 
by adding water. 

Calibrate the sprayer as mentioned in activity 
Unit 7, sub-unit 7*4 



- Fill 3/4 of the tank of the sprayer with measured, 
quantity of suspension* 

- Put a mark for the area on the plot to ho covered 
by the suspension while spraying, This will avoid 
overlaps and gaps. 

- Spray the suspension very carefully on the surface 
of the soil. See that soil surface is covered with 
spray homogenously, 

9,6 Observations ; 

The pupil should record the following'after three 

weeks of spraying ; 

i. Number of monocot, weeds.. 

ii. Number of dicot* weeds. 

iii. Visiual effect on sugarcane plants when they 

are 2-3 months old... 


Similarly the pupil should record the following 

yield attributing characters at the time of harvest. 

No. of tillers cane height 

( cm) 

( j 

i. Sprayed plot 

ii* Unsprayed plot, ■ 

9.7 Expected behaviour outcome ; 


The pupil acquires the following abilities* 
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i. Ability to measure the area _ , 

ii. Ability to calibrate the sprayer | 

iii. Ability to calculate the volume of J 

! spray suspension for the desired area j 

iv. Ability to work out commercial quantity ’ 

of herbicide. 

v. Ability to observe the effect of spraying 1 

The teacher should evaluate the pxpil for the above 
abilities. 

9.8 axes.tio.na : 

i. What general precautions should be taken when 
, applying herbicides? 


ii. What factors affect the success of a pre- 
onergence treatment? 




Why should atrazine be applied soon after planting? 


How can you ensure optimum soil moisture condition 
at the time of atrazine application? 


Why soil should be moist at the time of atrazine 
appii cation? 


Why should interculture be done after 'atrazine 
appii cation? 
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in Ap ti vitv Unit : USE OF IMPROVED IMPLEMENTS IN WEED 
1 --CONTROL 

10,1 Instruc ti.onal Objec tives ; 

The pupil should he able to: 

know the importance of physical weed control 

in crops, 

handle the implements for weed control, 
assess the effect of weed control by impienents 
✓ on the crop yield, 
in.2. R^grant Inf o rmation : 

Physical weed control can be very effective if it 
is done with proper implements and at proper soil 
condition. It has the advantage of having no chemical 
hazards to the present or future crops. The following 
bullock-drawn implements can be used with advantage 
in a number of broad row crops like sugarcane, 
maize, sorghum, cotton etc, 

- S nlke t oo th h a rr.qw : 

It up-roots germinating weed seelings, breaks 
soil crust and stirs the soil upto 5 cm depth, 
if worked properly it can create complete weed 
free environment for crop seedlings. 
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- Sweep cultivator : 

It has three rigid tynes fitted vxi hh duck foot type 
sweeps. The sweeps work "below the soil surface and cut 
the weeds at the root zone, Curing the operation wet 
soil is not exposed to the surface, thus utility of this 
cultivator is extended for the dryland forming as well. 
Precautions? 

- Check nut -bolts and alignment of the implements. 

- Speed with which bullock drawn implements are 
driven should be kept constant, 

- Stage of crop should be considered before deciding 
to undertake weed control through bullock drawn 
implements. 

_ Use implements for weed control only during right 
moisture condition of the soil. 

t 

Mat.erial.s required : 

i. Implements - Spike -tooth harrow or sweep cultivator 

ii. Bullock pair with a chain and other accessories. 

PrjxkQdure : 

- Measure the field and divide it into two equal plots : 
one plot as control without weeding and the other - 
for weeding with implements, 

- Adjust the spikes/tynes of the spike tooth harrow 

or sweep cultivator according to the distance between 
, two rows of the crop. 



: , 

Harrow the Held carefully when the seedlings are 4-6 
cm tall. Criss-cross harrowing is possible in crops 
pLanfred by square method e.g, cotton or in crops ’where 
sufficient plant-to-pLant distance is given. 

Repeat harrowing as and when needed till the crop 
grows upto 10 - 12 cm tall,' 

Remove weeds growing in between pLants in the rows manually 
using any suitable hand tool after every harrowing with 
cultivator or harrow. 

Observations 

The pipil should record the following information 

in the table given below : 

( 


Indices 

1 Treated 

>- Hot- - 

i 

’ Untreated 

- l - Hot- 

i 


a) Weed, density per 
sq. m. 

t 

t 

t 



i) Number of monocot. 
weeds. 

r 

* + 
i 

^ i 


ii) Number of dicot; 
weeds 

f 

« 

t 

* 


b) Effect of inter-row 
cultivation on crop 
Plants 

i 

f 

» 




Similarly record the weight of the grain and straw 
(in case of grain-legume crops) from treated and untreated 
pLots in the table given below: 



• 

l 1*0.1: 



' Grain yield 

t 

f Straw yield 

i 


'Kg/plot ' !(g/ha 

i i 

' Kg/plot ' -Kg/ha- 

i t 

a) Treated Plot 

i ' 

t t 

? i 

i 7 

i » 

i i 

b) Untreated Plot 

! t 

1 t 

i » 

t i 


Expected behavioural outcome : 

The pupil acquires the following abilities : 


i. Knowledge about physical methods of 
weed control 

ii. Ability to undertake weeding through 
bullock drawn implements, 

iii. Ability to determine, effect of weeding 
on grain and straw yield 




■QA e ,a t i o Ji,s:. - 

i, khy implements like sweep cultivator should be run at 
right soil moisture content ? 


ii. In most broad-row crops, chemical weed control 
is followed by inter-row cultivation, Vihy? 
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APPENDIX. I 


fl ftTOY MFASUBES IN HERBICIDE USE IN STORAGE 
1 * Avoid stocking herbicides on the farm} when unavoidable, 
store herbicides away from fertilizers, seeds, food, 
and fruits etc. 

2. Keep containers air tight to avoid caking or inactiva¬ 
tion of herbicides, 

SELF PROTECTION 

3. Avoid inhaling the spray mist during the operation or 
preparation of solution, 

i 

4. Wear protective outfits and respirator during the 
operation, 

flENERAL 

G, Prevent spray drifts to the near-by crops, 

6, Wash the sprayer and other accessories with water 

L 

after the operation is over', 

7, Do not mix any other pesticide or fertilizer with the 
herbicide, 

8, Do not spray any other material- upto seven days after 

the herbicide spray. ' 1 

9, Follow the instructions given on the labels pasted 
on the containers of herbicides. 



-AJ LP Elm y T T 


3. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 . 

9. 

10 . 
11 . 
12 . 

13. 

14. 

15. 
16 • 
17/ 
18. 

19. 

20 . 
21 , 


■^AaSJiiiMSS 0J1 _S0ME HjjgBlGI DES 

^ ^rade lame ' -——-- 

..-.. Grader icNam 

Arelon 75 WP 
Atrazine 50 WP 
Bladex 
Basagran 
Basalln 45 EC 
osanex 80 WP 
Eptam 
Fernoxone 
Gramoxone 
H exanil 35 gc 
Hexapon 
Hexazine 50 WP 
4 gran 
Farmex 

Macheta 50 EC 
MCPA 80 .MB 
Stam F-34 
Tolkan 
Tribunii 
Weeione 18 WP 


soproturon 

atrazine 

oyanazine 

bentazon 

fluchioralin 

mefcoxuron 

EPTC 

Sodium 2, 4-D 
paraquat 
pro panil 
~ dalapon 
simazine 
terbutryn 
diuron , 
butachlor 
MCPA 

* 

propanil 
i soproturon 
methab enzthiazi 
2, 4-D ethyl esi 

■2, 4-D amine 

'should 

/ 


Weedar 

■ 4-D amine 

13 13 n0t an list. Teacher/S 1 /to 

collect otter nar.es as far as thpou ^ 

various sources) 




5 10 ? : 

A P F E N D I X - III 
SOME MARKETING SOURCES OF 

(A) Weeding Implements ' : 

1* BEGO Engineering G Ltd.;, G,T.Roa&, r Batala, Punjab. 

2. Gossul & Co. Kanpur, U.p, 

3. Escorts Ltd., Faridabad, Haryana, 

4. Indian Farm Equipments, Naini, District Allahabad, U.P' 

/ 

5. M/s Kirloskar Bros. Ltd., Kirloskar Wadi, District 
Sangli, Maharashtra. 

6. Tractor & Farm Equipment Ltd,, Madras' 

7. Voltas Ltd., Ballard Estate, 19-Graham Road, Bombay. 

(B) fcas.tlcjL.dfi., Appl i ca tion Bq u i m ent : 

1. American Spring & Pressing Works Pvt. Ltd., Malad, 
Bombay. 

2. Diamond Equipment Go., 46 Sowripalayam Read, 

Coimbatore - 4. 

3. Indo-German Plantation Machinery, Co. Ltd* 

Bangaloro-22. 

4. Shaw Wallace & Co. Ltd., 4 Banshall Street, 

Calcutta-1 

5. Sigma Steel Industries, A-2 Industrial Estate, 

Ludhiana-3 

(C) Herb!cidas : 

1, Agromore Ltd,, Mysore Road, Bangalore 56 0026 

2, Bayer (India) Ltd. 82 Veer Nariman Road, 

Bombay - 20 BR. 

3, Bharat Pulverising Mill Pvt. Ltd., 

14 Queens Road Bombay. , t : . 
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4. BASF India Ltd., Tiecion House, Dr, E.Moses Hoad, ■ 
P.O.B, No.6252, Bmbay - 400011 

5. CIBA of India Ltd., Khetan Bhavan, P.O.B, No.'11014. 
Bombay - 20 BR, 

6. Cynamid India Ltd., Nyloc House, P.O.B. No.9l09, 

Bombas 7 ' r 25 DD 

7. Esso Standard Inc, Pvt. L-d., P.O.B.No. 355, 

Bomb ay-l WB 

8. Farm Chemicals Ltd., Jiji House, Haveline Street, 
Bombay-400001, 

9. G.Mahalingam, D-52 Panchsh eel. Enclave, New Delhi -17 
(for Stauffer Chemical Co. Cal. USA) 

10. Hoecht Pharmaceuticals Ltd., P.O.B,No,2, 

Ahmedabad - 380001, 

11. Hindustan Petroleum Corporation Ltd,, 

P.O.B,No,4032, Ahmedabad - 380009. 

12. Imperial Chemical Industries, 18 Strand Hoad, 

Calcutta. 

13. Indofll Chemicals Ltd., Mirlon House, Bombay-400025 

14. Imkemex India Ltd., P.O.B.No.287, Bombay-400038 

15. Monsanto Chemicalo of India Pvt, Ltd. 

P.O.B. No.705, New Delhi. 

16. National Organic Chemical Industries Ltd., 

Sandoz House, Bombay-18, 

17. Rallis India Ltd,, 21 Ravelin St,, Bombay-18 400001 

18. Sandox (India) Ltd., P.O.B. No.6596, Bombay -18 WB 

19. Sigma Chemical Industries, Picnic Park, Calcutta-29. 

20. The Alkali & Chemicals Corporation of "India Ltd. 

34, Qiowringhee Hoad, Calcutta- 700016, • 

21. Union Carbide India Ltd,, P.O.B. No.46, Bhopal (M.P.) 

22. Velsicol.'Corpofatldulaf Xh’dii, J-30 South Extension, 
N C; w pelhi- - 49.'" 

I Liu'j ' ■ • | 
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Questionnaire for Col iecting Opinion Of 
Teachers And Students On The 
INST RUCT JQNAL-CUM- PRACTICAL MANUAL 


ON 


WEEDS AND WEED CONTROL 


VOCATIONAL IZATTON OF EDUCATION UNIT 
National Council of Educational Research & Training 
Sri Aurobindo Marg, New Delhi - IIOO 16 


1982 




Dear Teacher /Student, 

We are happy to plac< this Instructional-cum- 
Practical Manual at your disposal with the hope that 
it will help you conduct some of the practical works 
prescribed in the syllabus or practices necessary to 
gain thorough, vocational expertise* 

The Manual does not conform to syllabus of 
any particular state but includes most of the important 
activities common in syllabi of different states. 

This is an experimental edition with ample scope for 
further improvement through feed-back from you. We 
soli cite your active co-operation for the improvement 
of the Manual. 

After having used the Manual for a year or more, 
kindly read the appended questionnaire carefhlly and 
write down the answers precisely and exactly to-the- 
point. Use additional sheet of paper if the space 
provided for is insufficient. Fold the v questionnaire 
accurately and mail it to the following address : 

The Head, 

Vocationalization of Education Unit, 
National Council of Educational 
Research & Training, 

Sri Aurobindo Marg, 

NEW DELHI - 110016 




QUESTIONNAIRE FOR THE TEACH5RS 


INSTRUCTIONAL-CUM-ERACTICAL MANUAL ON 


A. Name of the Teacher 

(in block letters) _ 

B. Name & postel address 
of the Institution : 


C. i) Quali ft cation_ 

ii) Teaching Experience. 

iii) Professional or 

Field Experience_ 


1* Do the activities covered in the Manual 
develop vocational expertise in the 
students? 


Yes/No 

2, List the activities included in the 
Manual which do not figure in the 
syllabus 


3. List the activities included in the 
Manual which do not figure in the 
syllabus, but are vocationally important 
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4. List the activities prescribed in the 
syllabus but not covered in the Manual 


5, List the vocationally important activities 
idiich are neither included in the Manual nor 
prescribed in the syllabus. 


6t a) Does the relevant information given under 

every activity unit 7 fhrnish enough theoretical 
background of the activity? 


Yes/No 

b) If not, list the activity units vhere 
relevant information needs farther 
modification. 


Activity Unit Portion Type of modification 

needed 
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7, a) Does the relevant information contain any factual 
errors or inaccuracies? 


Ygs/No 


b) If yes, give the details 

Activity Unit Error/Inaccuracy 




8. Did yon notice any expressions/sentences in the manual 
vjhich do not carry precise meaning or information? 

If yes, then give the details; 

' Page No. ' Efcpression/Sentonce Would he more 

______ ap propriate. 



9. Are instructional objectives pertaining to each 
activity unit rational? If not, list down the 
irrational, irrelevant or vague ones. 

Activity Unit Irrational/irrelevant/ 

. _ vague objective _ 


lO. Does accomplishment of the activity units result in 
realization of objectives in terms of behavioural 
outcomes in the students? If not, point out the 
behavioural outcomes mentioned in the manual, which 
you feel are difficult to achieve through a ; 
particular activity unit? 


Activity Unit 


Behavioural outcome 
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3.1, Is 'the procedure for activity units w ell 

sequential? If nc point out the discrepancies' 
-along with your o,wn observations or suggestions. 


Activity Unit 


Dis cr e pancy 


Observation/ 
sUKge s tions 
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12 , Did you notice any inaccuracies/discrepancies in the 
diagramnes illustrating activity Units? If yes, 
point them out. 


Illustration No, 


Discrepancy/ 

Inaccuracy 


13, lour overall opinion about the Manual Uiich may 
be useful in the effective improvement of the manual. 



INS1HU CTIONAL-dJM-PBi' CTICAL MANUAL ON 


A, Name of the Student/ ' t 
(in block letters) ' 

B, Name and address of 

the school/college _ 


C. Class. . ..... 

D. Medium of instruction___ 

1- Enlist the portions of the Manual -which you found 
difficult to understand and give reasons. 

Activity Unit Portion of the Text Difficulty 

experionced 


2. Mention the places vhere you found the language 
to be difficult. 

Activity Unit Page No, Difficulty 
___ ____ e xperienced 
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3 f Point out the figures/illustrations -which do not help 
in understanding the to pi c/th etas, 

Illustration No.' , Your observations/ 

__ ' difficulty experie nced 


4 , Can you conduct the activity units yourself with the 
help of this manual? 

Yes/No 

If not, point out the portions of activity units 
which need further elaboration or explanation. 

Activity Unit Portions to be elaborate d 
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5. Was theoretical information given in the Manual 
useful to you in the examination? 

Yes/No 

6. Do you now know the scientific reason behind 

steps that you take in the conduct of different 
activity units? 

Yes/No 

7. Your overall candid opinion about the Manual, 



